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(54) Disposable absorbent article having incisions In the absorbent structure and being capable 
of self-shaping in use 


(57) A disposable absorbent article which is sub- 
stantially flat prior to use for wearing adjacent a body 
discharge area having a body taring surface and a gar- 
ment facing surface. The disposable absorbent article 
comprises a bquid pervious topsheet a bacteheet and 
an absorbent core intermediate the topsheet and the 
backsheet The absorbent core has a body faring sur- 
face and a garment facing surface and comprises an 


expanding layer for expanding the article into a tridimen- 
sional structure while being worn by a user. The 
expanding layer is activated by body fluids, and com- 
prises incisions on its body faring surface and/or on its 
garment faring surface, the incisions being arranged in 
a closed array of intersecting lines. 
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Description 
FIELD OF THE 


5 The present invention relates to disposable absorbent articles. Disposable absorbent articles are considered to be 
absorbent devices designed to be worn externally of the body by a user and to receive fluids discharged from the body. 
In particular the present invention relates to substantially fiat disposable absorbent sanitary napkins, catameniaJs. 
incontinence inserts, pantiliners and diapers comprising an expanding layer for expanding the article into a tridimen- 
sional structure while being worn by a user. The expanding layer comprises incisions on at least one of its body facing 

10 surface or garment facing surface and is activated by body fluids providing the article with a self-shaping capability dur- 
ing the use. 

BAQKQROUND QF THE INVENTION 

75 In their baste form, cfisposable absorbent articles comprise an absorbent core interposed between a pervious body- 
contacting element (alternatively referred to as a topsheet or an overwrap) and an impervious protective barrier (alter- 
natively referred to as a backsheet). The absorbent element is, of course, intended to receive and contain the fluids rJs- 
charged from the body. The body-contacting element is intended to provide comfortable and dry-feeling contact with 
body surfaces while allowing free passage of fluids therethrough into the absorbent element The protective barrier is 

20 intended to prevent the fluids which are expelled or which escape from the absorbent element from soiling the user's 
garments. 

In adefition to the three functional elements mentioned above, <f sposable absorbent articles are generally provided 
with means for supporting the device adjacent the user's crotch area, even as the user moves, where it can most effec- 
tively perform its intended function. Typically, absorbent articles as sanitary napkins are provided with an adhesive 
25 attachment means for securing the device to the inner crotch area of the user's undergarments. 

Improved fluid interception can occur if the absorbent article is in close contact with the body of the wearer. 

While previously known absorbent articles do perform their intended function, each conventional design can be fur- 
ther improved In one or more of absorbency of body fluids, protection of the user's garments from soiling, and/or phys- 
ical comfort to the user. 

30 With respect to disposable sanitary napkins several attempts have been made in the art to improve body contact 
with the wearer, and hence absorb fluids upon discharge and thereby minimize soiling, by providing a sanitary napkin 
having an anatomically shaped configuration, particularly inducing those that are raised upwardly or humped in their 
medial portions so as to be near or in contact with the pudendal region when worn. 

On female users these sanitary napkins attempt to contact and absorb menses immediately as it leaves the vesti- 

35 bule. 

Some articles have also been described in which an anatomically shaped configuration is provided during the 
wearing time, with the advantage of a better fit to the anatomy. 

U.S. Patent No. 3,736,931 discloses a sanitary napkin having an outer norvcompressed layer of fluid absorbent 
material and an inner core of highly compressed fluid absorbent material which is at least partially enclosed therein. 
40 The napkin preferably is V-shaped in cross section and is arch-shaped in its longitudinal direction by die c o m pression. 
When the napkin is worn the fluid directs first into the inner compressed layer so as to cause it to swell and to expand 
the outer non-compressed layer in all ejections, thereby adjusting itself to each wearer. 

The sanitary napkin expands upon fluid absorption and may adjust itself to the user's anatomy, but since it is not 
flat prior to use it may be cumbersome to package and to handle; moreover, tte 
45 (firection, so achieving an effective seal against the mner side of the thi^ 

fore the structure is neither capable of forming a convex upward configuration nor it brings the absorbent element in 
direct contact with the pant of release of the fluid. 

According to U.S. Patent No. 3,512,530 a sanitary napkin is descrfoed in which a compressed regenerated cellu- 
lose sponge layer is combined to a larger ftxous celfutose layer to form a multiple pry absorbent core. The compressed 
so regenerated cellulose sponge layer is positioned over the fforous layer, and it is typically centered about it; it is intended 
as the primary absorbent element of the sanitary napkin, while the ftxous layer acts as a secondary or back up 
absorber. 

The sanitary napkin may be therefore very thin prior to use, as compared to other sanitary products having the 
same absorbent capacity. 

55 Although the compressed regenerated cellulose sponge layer is capable of expanding in Z-direction upon fluid 
absorption, the structure descrfoed is not particularly suitable to provide an effective body contact with the wearer's 
anatomy and might cause discomfort to the user due to the characteristics of the compressed regenerated cellulose 
sponge material, particularly when it is dry. 

Moreover, when the expansion of the compressed regenerated cellulose sponge layer starts from the point that is 
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first reached by the fluid, it is restrained by the surrounding, still dry regions of the sponge layer at least until they have 
received liquid by capillary diffusion through the material itself. This may not allow an effective swelling, particularly 
under absorption of relatively small amounts of fluid, due to the restraining effect of the remaining portions of the mate- 
rial not yet reached by the fluid. 

The conpressed regenerated cellulose layer 
ticularty useful for a rapid absorption and diffusion of the fluid, is to be provided to overcome this problem. 

EP Patent 293 208 B1 describes the use of multiple layers of compressed regenerated cellulose sponge sheets in 
a sanitary napkin as the sole absorbent material instead of the usual cellulose pulp absorbent core in order to obtain 
an absorbent article of improved strength and shape retainabilrty in wet conditions, as compared to traditional absorb- 
ent articles with fluff cores that tend to be broken or to form lumps in use. 

The sheets are provided with slits in order to enhance their fiexfoflity, with a better comfort for the user, and to 
increase the fluid absorbing area. 

The sanitary napkin descrtoed in EP patent 293 208 B1 has a structure that is not specifically intended to provide 
a self shaping capability during the use taking advantage of the swelGng of the absorbent materia], but rather a better 
strength when wetted than articles using conventional, fluff-based absorbent cores, and a better fiexMrty and absorb- 
ency rate as compared to articles using the same compressed regenerated cellulose sponge material. 

The sfits comprised in the sheets do not solve the problem of the restraining effect against the swelling of the area 
that has already received the fluid performed by the surrounding material riot yet reached by the fluid. 

Therefore there is still the need for an absorbent article capable of provkf ng an anatomically shaped configuration 
for a closer body contact which is achieved during the use upon activation by absorbed body fluids, while rt is comfort- 
able for the wearer, easy to produce and to package, and capable of achieving a high degree of swelling even in local- 
ized areas and upon activation by small amounts of fluid. 

SUMMARY OF THE INVENTION 

The present invention relates to disposable absorbent articles for wearing adjacent a body discharge area which 
are substantially flat prior to use The substantially flat disposable absorbent article has a longitudinal centreline and a 
lateral centreline orthogonal thereto that define longitudinal and lateral directions respectively and a Z-direction which 
is orthogonal to both of them. The disposable absorbent article comprises a liquid pervious topsheet a backsheet 
joined to said topsheet, and an absorbent core intermediate the topsheet and the backsheet The term "substantially 
fiat", as used herein, refers to articles which have their main extension in one plane in contrast to being shaped. The 
absorbent core comprises an expancfing layer for expanding the article into a tridimensional structure while being worn 
by a user, wherein the expanding layer has a body facing surface and a garment facing surface, is activated by body 
fluids and comprises incisions on at least its body facing surface or its garment facing surface that are arranged in a 
closed array of intersecting lines. 

BRIEF DESCRI PTION OF THE DRAWINGS 

White the specification concludes wfth claims particularly pointing out and distinctly claiming the present invention, 
it is befieved that the present invention win be better understood from the following description in corqunction with the 
following drawings: 

FIG. 1 is a top plan view of one errtxxfiment of a sanitary napkin according to the present invention; 

FKx 2 is a cjoss-sectjonal view of the sanitary napkin shown in FIG. 1 as taken along a section line corresponding 

to the transverse centrefirte A-A; 

FIG. 3 isa cross-sectional view simBar to that of FIG. 2. showing the sanitary napkin expanded into a tridimensional 
structure after activation during wear; 

FIGS. 4a, 4b and 4c show alternate patterns for the incisions comprised on the expanding layer; 
FIG. 5 is a cross-sectional view of another errtxxfiment of a sanitary napkin according to the present invention; 
FIG. 6 is a cross-sectional view simflar to that of FIG. 2, showing the sanitary napkin expanded in a tridimensional 
structure after activation during wear. 

DETAILED DESCRIPTION OF THE INVEMTON 

This invention relates to a rJsposabie absorbent article which exhbrts absorbency for bodily fluids, the protection 
of the user's garments from soiling, irrproved physical comfort to the user, and which is easy to produce and to pack- 
age. The disposable absorbent article is described below by reference to a sanitary napkin or catamenial. The term 
"sanitary napkin", as used herein, refers to an article which is worn by females adjacent to the pudendal region and 
which is intended to absorb and contain the various body fluids which are discharged from the body (ag., vaginal cfis- 
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charges, menses, an^unne) and which is intended to be discarded after a single use. The disposable absorbent arti- 
cle is substantially flafpr^^ 

The term "substantially flat", as used herein, refers to articles that have their main extension in one plane in contrast 
to being shaped, bn a preferred ernbodirnent a substantially flat article will have an absorbent core of constant thickness 
5 or, at least will have an absorbent core that is not shaped in a drection which is orthogonal to the absorbent core rtsetf. 
This does not exclude a general curvature of the absorbent core It will be apparent to the man skilled in the art to which 
extent products can deviate from absolute flat shape and still benefit from the during the use shaping according to the 
present invention. 

Sanitary napkins with longrtucBnal side cuffs, which may be optionally elasticated, and sanitary napkins with a mod- 

10 erate curvature are therefore within the scope of the present invention, provided that their absorbent core is not shaped 
prior to use in a direction that is orthogonal to the absorbent core itself. 

The term "use", as used herein, refers to the period of time that starts when the absorbent article is actually put in 
contact with the anatomy of the user. 

The terms "joined" or "affixed", as used hereta encompasses configurations whereby a first member is directly con- 

is nected to a second member and cotfigurations whereby a first member is indirectly connected to a second member by 
connecting the first member to intermediate members which in turn are connected to the second member. 
Interiabial devices which reside partially within and partially external of the wearer's vestibule are also within the scope 
of this invention. As used herein, the term "pudendal" refers to the externally vtsfcle female genrtafia and is limited to the 
labia majora. the labia minora, the clitoris, and the vestibula 

20 In FIGS. 1 and 2, one preferred embocfi ment of a sanitary napkin 20 of the present invention is shown. Fig. 1 is a 
plan view of the sanitary napkin 20 of the present invention in its flat-out state prior to use with portions of the structure 
being cut-away to more clearty show the construction of the sanitary napkin 20 and with the portion of the sanitary nap- 
kin 20 which faces or contacts the wearer oriented towards the viewer. As shown in FfGS. 1 and 2, the saretary napkin 
20 pr eferably conra ises a liquid pervious topsheet 24, a liquid impervious backsheet 26 joined to the topsheet 24, and 

25 an absorbent core 28 intermediate the topsheet 24 and the backsheet 26; the absorbent core 28 comprises an expand- 
ing layer 46 for expanding the sanitary napkin into a tridimensional structure whDe being worn by a user. 

Ina preferred embo di ment of the present invention illustrated in FIGS. 1 to 3, the absorbent core 28 comprises the 
expanding layer 46 and a separate, substantially non expanding absorbent element 44 joined together and in face to 
face relationshp to each other, the expanding layer 46 being positioned between the topsheet 24 and the absorbent 0 

so element 44. fa 
The absorbent element 44 and the expanding layer 46 may be associated in any suitable manner to form theW 
absorbent core 2a Suitable manners include, but are not Dmrted tot associating the absorbent element 44 and the! 
expanding layer 46 with adhesives such as by spray-gluing or by applying fines or spots of adhesive between themjfl 
Aftematively, or additionally the association between the layers may be achieved by ffore entanglement or by a plurality*} V 

35 of discrete fusion bonds. I 
Attematively, the exparxfing layer 46 may constitute the entire absorbent core 28. U 
The absorbent capacity of the absorbent core 28 should be compatfote with the intend ed body fluid loading tor the 
sanitary napkin 20. Further, the overall absorbent capacity of the absorbent core 28 may be varied to accommo da te 
wearers ranging in the expected amount of body fluid votuma For instance, a different absorbent capacity may be uti- 

40 lized for sanitary napkins intended for day time use as compared with those intended for night time use, or for sanitary 
napkins intended for use by teenage females as compared with those intended by more mature women. 

The sanitary napkin 20 has two surfaces, a body contacting or facing surface, and a garment facing or contacting 
surface. The absorbent core 28 has corresponding body facing and garment facing surfaces. The sanitary napkin 20 
has two centrelines, a longitudinal centreline O-O and a transverse centreline A-A orthogonal thereto The term Tongi- 

45 tudinaT, as used herein, refers to a line, axis or drection in the plane of the sanitary napkin 20 that is generally aligned 
with (ag., approximately parallel to) a vertical plane which bisects a starving wearer into left and right body halves 
when the sanitary napkin 20 is worn. The terms 'transverse" or Taterai", as used herein, are interchangeable, and refer 
to a fine, axis, or Erection which lies within the ptane of the sanitary napkin 20 and is generally perpendicular to the lon- 
gitudinal ejection- The Z-<£rectkxi is orthogonal to both the longitudinal and lateral directions of the sanitary napkin 20 

so and extends outwardy from the plane of the sanitary napkin 20, which is defined by the longitudinal centreline OO and 
the lateral centreline A-A. The term "tongrtudinally oriented" refers to a direction ±45 degrees of the longitudinal direc- 
tion in the plane of the sanitary napltin 20; t^ ^ 
of the sanitary napkin 20. 

The long edges of the sanitary napkin 20, which are aligned with the longitudinal centreline O-O, are the iongitudi- 
55 nal side margins of the sanitary napkin 20. The ends of the sanitary napkin 20 joining the longitudinal side margins are 
the transverse ends of the sanitary napkin 20. Collectively the longitudinal sid e margins and transverse ends of the san- 
itary napkin 20 define its periphery. Similarly, the absorbent core 28 of the sanitary napkin 20 have a periphery defined 
by aftematively cfisposed longitudinal side margins and transverse ends. 

Tridimensional structures of the sanitary napkin 20 are those in which the sanitary napkin structure is caused to 
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expand, at least partially, in the Z-direction, in order to more closely conform to the user's anatomy. Said expansion pref- 
erably takes place in a direction that goes from the garment facing surface towards the body faring surface of the san- 
itary napkin 20. Particularly preferred are tridimensional structures with a convex upward configuration that are inclusive 
of, but not limited to, inverted U-shapes or inverted V-shapes. With these configurations the cross-sectional contour of 

5 the central portion of the sanitary napkin more closely matches the labia of the typical wearer. 

The topsheet 24 is compliant soft feeling, and ron-irrrtating to the wearer's skin. Further, the topsheet 24 is liquid 
pervious, permitting liquid to read ly penetrate through its thickness. A suitable topsheet 24 may be manufactured from 
a wide range of materials such as woven and nonwoven materials; polymeric materials such as apertured formed ther- 
moplastic films, apertured plastic films, and hydroformed thermoplastic films; porous foams; reticulated foams; reticu- 

10 lated thermoplastic fims; and thermoplastic scrims. Suitable woven and nonwoven materials can be comprised of 
natural fibres (ag., wood or cotton fibers), synthetic fixes (ag., polymeric fixes such as polyester, polypropylene, or 
polyethylene fixes); or from a combination of natural and synthetic fixes. 

A preferred topsheet comprises an apertured formed fflm. Apertured formed fOms are preferred for the topsheet 
because they are pervious to body fluids and yet non-absorbent and have a reduced tendency to allow Squids to pass 

15 back through and rewet the wearer's skin. Thus, the surface of the formed film which is in contact with the body remains 
dry, thereby reducing body soiling and creating a more comfortable feel for the wearer. 

Suitable formed films are described in U.S. Pat Na 3,929.135, issued to Thompson on December 30, 1975; U.S. 
Pat Na 4.324.246, issued to MuJlane. et al. on April 13, 1982; U.& Pat No. 4,342,31 4, issued to Radei, etaLon August 
3, 1982; Ua Pat Na 4,463.045, issued to Ahr, et al. on July 31 . 1984; and U.a Pat Na 5.006.394. issued to Baird on 

20 April 9, 1991. A preferred topsheet for the absorbent article of the present invention is a formed film described in one or 
more of the above patents and marketed on sanitary napkins by The Procter & Gamble Company of Cincinnati, Ohio 
as "DRI-WEAVE". 

In a preferred erntxxfi merit of the present invention, the body or exposed surface of the formed film topsheet is 
hydrophflic so as to help Bquid transfer through the topsheet faster than if the body surface were not hydrophilic so as 
2s to diminish the likefihood that menstruaJ fluid will ftow off the topsheet rather than flowing into and being absorbed by 
the absorbent cora 

The topsheet of the present invention is preferably capable of expanding as the sanitary napkin 20 expands in a 
tridimensional structure upon absorption of body fluids. This may be achieved when the topsheet is made of a material 
that is intrinsically extensible under the forces exerted by the expanding layer 46. In a preferred embodiment illustrated 

30 in FIGS. 1 and 2 the topsheet 24 is provided with two pleats or folds 52 syrrtmetricaJly positioned at both sides of the 
longrtudinaJ centreline OO and substantially parallel to it. As shown in FIG. 2 the topsheet 24 in each pleat or fold 52 
is folded twice on rtsetf toward the longitudinal side margins of the sanitary napkin 20. A single pleat or fold or, alterna- 
tively, more than two folds may be also comprised in the topsheet 24 without departing from the scope of the present 
invention; the pleats or folds may be generally longitudinally or laterally oriented. 

35 If present as illustrated in FIGS. 1 to 3. the substantially non expanding absorbent element 44 of the absorbent 
core 28 may be any absorbent means which is generally compressive, resilient rxx>nrritating to the wearers skin and 
capable of absorbing and containing body fluids. The absorbent element 44 may be manufactured from a wide variety 
of liquid absorbent materials comrnonly used in disposable sanitary napkins, and other disposable absorbent articles. 
Examples off suitable absorbent materials include axnmnuted wood pulp (which is generally referred to as airfert), 

40 creped cellulose wadding, modified cross-linked cellulose fixes (such as those described in U.S. Patent Na 5,21 7.445 
issued to \bung. et al. on June 8, 1 993), capillary charwiel fixes (that is, f^ 

as those described in US. Patent No. 5,200,248 issued to Thompson, et al. on April 6, 1 993), absorbent foams (such 
as those described in US. Patent No. 5.260.345. issued to DesMarais, et al. on November 9, 1993 and US. Patent Na 
5,268,244 issued to DesMarais. et al. on December 7, 1 993). thermally bonded airiaid materials (such as those material 
45 described in U.S. Patent Application Serial Na 08/141,156, entitled "Catamenial Absorbent Structures Having Ther- 
mally Bonded Layers For Improved Handling of Menstrual Fluids and Their Use In Catamerdal Pads Having Improved 
Frt and Oxrrforr filed in thenars 

thetic staple fibres, rjolymeric fixes, hycxrjgeWorrring polymer geJOng agents, peat moss, or any equivalent materials 
or combinations of materials. Suitable absorbent cores cc*rprising foams are descrfred in European Applications 0 598 
so 833. 0598 823 and 0 598 834. 

In the embodiment illustrated in FIGS. 1 to 3, the absorbent element 44 of the absorbent core 28 is comprised of 
an absorbent layer 30 made of a thermally bonded airiaid material longiturJnally folded twice on rtserf and comprising 
particles of absorbent gelling material therebetween, which are not shown for clarity. 

As shown in FIGS. 1 and 2 the absorbent core 28 cornprises an expanding layer 46 tor expanding the sanitary nap- 
55 kin 20 into the desired tridimensional structure while the sanitary napkin 20 is being worn. In an ernbodiment illustrated 
in FIGS. 1 to 3 the expansion and the final shaping of the sanitary napkin 20 into the tridimensional structure ts provided 
by the swelfing, substantially in Z-direction, of the materiaJ that constitutes the expanding layer 46 and that is activated 
during wear by the absorption of body flukte. 

The expanding layer 46 may comprise any material that is capable of such swelling in order to shape the sanitary 
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napkin 20 into the desired tridimensional structure. 

After the absorption of body fluids and the subsequent swelling, the material of the expanding layer 46 must be soft, 
compliant conformable and resiBent It must be compressible such that it will deform under the relatively small forces 
that are experienced during normal use In addition to be compressfcle, the material of the expanding layer 46 must be 
flexible and conformable after swelling so it can provide improved fit through the topsheet 24 into and around the 
wearer's labia and perineum when the tridimensional structure is formed during the wearing time. The ability to foOow 
the topocjaphy of the anatomy wiO provide intimate contact with the exposed genitalia of the female user. This helps 
provide better fluid transfer from the user into the expancfing layer 46. Whfle these characteristics of the expanding layer 
46 allow for inproved fit, they also cause the product to be both soft and comfortable for the wearer, 
i ft is preferred that the expanding layer 46 forms at least part of toe body taring surfed In 
I the embodiment illustrated in FIGS. 1 and 2 the expanding layer 46 is positioned over the absorbent element 44, in face 
I to face relationship with rt; it is rectangular and preferably narrower and shorter than the absorbent el ement 44 , as fl lus- 
trated in FIG. 1 . being centered about both the longrtucfinal and transverse centrefines OO and A-A. As an alternative, 
different shapes are also possible for the expanding layer 46, ag. an hourglass shape. 

The expanding layer 46 of the absorbent core 28 has a body facing surface and a garment facing surface, and fur- 
ther comprises incisions 48 on at least one of its body taring surface or its garment facing surface arranged in a closed 
array of intersecting lines; in the embodiments illustrated in RGs 1 , 2, 3, 5 and 6 the expanding layer 46 comprises inci- 
sions 48 on its body facing surface only. 

The term Incision", as used herein, indicates a cut in the surface of a layer, which substantially does not involve 
the whole thickness of the layer; while incisions may occasionally go through the whole thickness of a layer, it is 
intended that they cannot divide the layer into two or more separate portions. 

The incisions have a depth which ranges from 50%to95% of the thickness erf the 
pressed state, preferably from 70% to 90%, the pitch of the anay is comprised between 0.5 and 10 mm 

The incisions 48 must be arranged in a dosed array of intersecting Bnes in order to divide the body faring surface 
of the expanding layer 46 into a nurrber of smaDer elements 50 connected to each other at their bottom, that is. at the 
garment facing surface of the expanding layer 46 illustrated in FIGs 1 to 3, whfle they are free of expanding in Z-direction 
independently from each other upon activation by absorbed fluid at the opposite body faring surface of the expancfing 
layer 46. Upon activation by absorbed fluid each element 50 is free of swelling in Z-direction without being restrained 
by the surround ng zones of the expanding layer 46 that have not yet been reached by the fluid. This allows a much 
higher swelling of locafized zones of the expanding layer 46 upon absorption of very limited amounts of fluid, as may 
happen when the first drops of body fluid are received by the expancfing layer 46. A preferred array of intersecting lines 
for the incisions 48 is illustrated in FIG. 1 , where a squared array is provided on the body faring surface of the expancfing 
layer 46 in which the intersecting Bnes are respectively parallel to the longitudinal and to the transverse centrelines O- 
O and A-A. The closed array of intersecting fines for the incisions 48 may be alternatively arranged in different patterns, 
as illustrated in FIGS. 4a, 4tx and 4c, in which closed arrays of lozenges, circles and hexagons are respectively pro- 
vided. 

FIG. 3 shows the sanitary napkin 20 expanded into a tridimensional structure after activation of the expanding layer 
46 upon absorption of a first amount of body fluid in its central zone, which directly involves only the three central ele- 
ments 50 of the expancfing layer 46. in the section shown in the figura 

Upon absorptions this first a toe three central elements » 

We of swelling substantially independently from the surrounding elements not yet reached by the fluid, without being 
restrained by them. The zone of the expancfing layer 46 that first receives the fluid may therefore swell more than if it 
were not divided in elements 50 separated from one another by the incisions 48. The undivided portion at the bottom 
of the expancfing layer that is not affected by the incisions 48 holds the expancfing layer 46 together while provkfing a 
path for the absorbed fluid to further efffuse by capfllarity towards adjacent elements 50, possibly not yet directly 
reached by the fluid. 

The absorption of the fluid within the expanding layer 46 is promoted by the incisions 48 that increase the surface 
area available for the fluid acquisition and di str ibu tio n . 

The incisions 48 have also the effect of reducing the stiffness of the expancfing layer 46 in its dry state, so allowing 
the use of expancfing layers 46 of higher thicknesses, ag. when an absorbent core 28 completely constituted by an 
expanding layer 46 is considered, incisions on the garment faring surface of the expanding layer 46, as taken atone or 
in combination with the preferred incisions on the body facing surface, are particularly advantageous to further 
decrease the stiffness of the expanding layer in its dry state. 

The depth and the pitch of the array of the incisions 48 can be constant throughout the entire surface of the expancfing 
layer 46 on which they are present as illustrated in FIGS. 1 and 4, or, alternatively, different depths and pitches can be 
adopted in different portions of the body faring andfor garment faring surface of the expancfing layer 46. Deeper inci- 
sions and smaller pitches for the array generally provide a higher swelling upon activation by even very small amounts 
of fluid, while a larger pitch and/or a lower depth increase the cfiffusion of the fluid throughout the expanding layer. 
The right balance among all those cfifferent features can be easily defined by the man skilled in the art 
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In a preferred embodiment of the present invention the expanding layer 46 comprises a sheet of compressed 
regenerated cellulose sponge. 

The regenerated cellulose sponge that preferably constitutes the expanding layer 46 is a material that is known in 
the art; examples of suitable materials are described in US. Patent No. 3,954,493, in French Patent Application FR-A- 
5 2,203,827. and in European Patent EP-B-0 293 206. The regenerated cellulose sponge is a sponge of a material con- 
taining a cellulose skeleton. Examples of such sponges include, in addition to sponges consisting of cellulose itself, 
sponges consisting of a cellulose derivative as viscose, a cellulose ether and a cellulose ester, and sponges consisting 
off mixtures of those materials. 

By way of example only, a regenerated cellulose sponge may be prepared from a mixture of a viscose solution with 
w x reinforcing fixes and a porogenic compound, e,g. crystals of sodium sulphate decahydrate or of another alcali metal 
salt with a high content of crystallized water, the final pore dimension being related to that of the saft crystals. The vis- 
cose solution may be extruded through an extrusion die of the desired section, then let coagulate. The material is 
washed wrrh water after regeneration in soluWeconpounds, then rt is dried 

and, if necessary, compressed to the desired density. 
is The compressed regenerated cellulose sponge has a network structure that contains air bubbles created by the 
efimrhation of the sodium sulphate crystals. 

The compressed regenerated cellulose sponge material is available in various forms, e.g. in layers or sheets of dif- 
ferent densities, thicknesses and basis weights; dry densities values for the compressed material used in the present 
invention are from 0.1 g/ccto 1 g/fcc, while thicknesses may range from 0.5 mm to 5 mm. 
20 The sweffing upon BqukJ absorption of the compressed regenerated cellulose sponge material that forms the 
expanding layer 46 creates a void volume that does not collapse in wet conditions and therefore enables the material 
to rapidry acquire further releases of fluki and to transmit them to the underlying absorbent element 44 of the absorbent 
core 2a 

In the embocfiment illustrated in FIGS. 1 to 3 the total absorbent capacity of the sanitary napkin 20 is provided for 

25 by an absorbent core 28 that comprises and expancfing layer 46 made of a sheet of compressed regenerated cellulose 
sponge, and an absorbent element 44. 

In a preferred embocfiment of the present invention, which is fltustrated in FIGS. 1 and 2, the absorbent core 28 
comprises an expanding layer 46 constituted by a sheet of compressed regenerated cellulose sponge with a dry density 
of 0.5 g/cc and a thickness of 2 mm, positioned above the absorbent element 44 in face to face relationship with it The 

30 absorbent element 44 of the absorbent core 28 is 207 mm long and 64 mm wide, and the expanding layer 46 of com- 
pressed regenerated cellulose sponge is 125 mm long and 30 mm wide, being centered about both longitudinal and 
transverse centrelines O-O and A- A of the sanitary napkin 20. The incisions 48 are arranged on the body facing surface 
of the expanding layer 46 in a squared array having a 4 mm pitch, with the intersecting fines bang parallel to the longi- 
tufinal and to the transverse centrelines OO and A-A respectively. The depth of the incisions 48 is about 1 .7 mm. Suit- 

ss able sheets of compressed regenerated cellutose sponge may be those produced by Spontex Franca 
The compressed regenerated cellulose sponge sheet that preferably constiM 
of absorbing body fluids quickly wrm a large inaease in Hs volume, generally from about 2 to 20 times, and usually from 
5 to 15 times its votume at the time erf the concession. The volume increase substantially corresponds to a swelling in 
the direction off the compression, that is in the Z-rjrection in the sanitary napkin 20. 

40 The sanitary napkin 20 is produced and packaged as a conventional flat product, as illustrated in FIGS. 1 and 2. After 
the sanitary napkin 20 has been worn, as soon as the absorbed body fluids come in contact with the expancfing layer 
46, this will begin to swell in Z-direcfon increasing its thickness, as can be seen in FIG 3. The topsheet 24 follows the 
swelling of the expanding layer 46 by straightening out the pleats or folds 52, therefore increasing its width without 
restraining the swelling. 

45 The swel&ng of the compressed regenerated cellulose sponge sheet that constitutes the expanding layer 46 takes 
place only upon activation by the absorbed fluid, that is only during the use of the sanitary napkin 20 and in close con- 
tact with the user's anatomy; the formation of the tridimensional structure can therefore achieve a much better fit with 
the anatomy of the user. Moreover, the swelling of the compressed regenerated cellulose sponge sheet 46 may start 
where it is actually reached by the fluid first; the formation of the tridimensional structure may also fit therefore, the drf- 

so ferent possible ways in which the body fluids may be released by various users. 

The incisions 46 on the body facing surface of the compressed regenerated cellulose sponge sheet that constitutes 
the expanding layer 46 make it possfcle a higher and tocaBzed swelling of the specific elements 50 that are actually 
reached by the body fluid, without the restraining effect of the surrouncfing, stall dry portions of the expanding layer 46; 
this allows the expanding layer 46 to conform more effectively to the user's anatomy, even upon activation by very small 

55 amounts of body fluid. 

The expanding topsheet 24 also provides a com fo r t ab le contact with the user's anatomy, without restraining the 
expansion of the sanitary napkin 20 into the desired tridimensional structure upon activation by body fluids. 

The sanitary napkin of the present invention is flat prior to use, and may be therefore manufactured and packaged 
more easily than a conventional elasticated or pre-tormed article. Since the tridimensional structure is formed only dur- 
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ing the use, the sanitary napkin of the present invention is also easier to wear. 

In an alternate embodiment of the present invention, the sanitary napkin 20 may have two flaps (not shown), each 
of which are adjacent to and extend laterally from the side edge of the absorbent cora The flaps are configured to drape 
over the edges of the wearers panties in the crotch region so that the flaps are disposed between the edges of the 
wearer's panties and the wearer's thighs. The flaps serve at least two purposes. First the flaps help serve to prevent 
soifing of the wearer's body and panties by menstrual fluid, preferably by forming a double wall barrier along the edges 
of thepanty. Second, the flaps are preferably provided with attachment means on their garment facing surface so that 
the flaps can be folded back under the panty and attached to the garment facing side of thepanty. In this way, the flaps 
serve to keep the sanitary napkin property positioned in thepanty. 

The flaps may be constructed of various materials inchxfing materials used for the topsheet 24, backsheet 26, com- 
binations thereof, and may be a laminate having tissue in the centra Further, the flaps may be a separate element 
attached to the main body of the sanitary napkin 20 or can comprise extensions of the topsheet 24 and/or backsheet 
26. It is recommended, however, that the flaps have a liquid impervious backsheet to prevent body fluids which reach 
the flaps from soifing the edges of the wearer's panties, 

Preferred flaps that are suitable or U.S. 
Pat Na 4,687,478 issued to Van TTburg on Aug. 1 8. 1987; U.S. Pat No. 4,589,876 issued to Van TUburg on May 20, 
1986; and U.S. Pat Na 4.608,047 issued to Mattingly on Aug. 26, 1986. 

Optionally, the sanitary napkin 20 may comprise components that naturally wrap the sides of a wearer's panties. 
Sanitary napkins having components that naturally wrap the sides of a wearer's panties suitable for use with the sani- 
tary napkin 20 of the present invention are disclosed in U.S. Patent Application Serial No. 08/096,1 21 entitled "Absorb- 
ent Article having Panty Covering Components that Naturally Wrap the Sides of Panties", fled July 22, 1993, in the 
names of Lavash, et al and US. Patent Application Serial Na 08/277733 entitled "Absorbent Articles Having Undergar- 
ment Covering Components with Zones of Extensfoflrty". filed July 20. 1 994, in the names of Weinberger, et al. 

The expanding layer 46 for expanding the sanitary napkin 20 into a tridimensional structure during wear can be 
comprised in the sanitary napkin 20 in any other suitable position and/or orientation in order to get the desired tridimen- 
sional structure, in particular it can form at least part of the garment facing surface of the absorbent core 28. 

The effect of the incisions 48 in the body facing surface of the expancfing layer 46 on the localized swelling capacity 
upon activation by a very smaO amount of fluid, and on the stiffness of the layer may be illustrated by the results 
achieved in the Swelling Test and in the Bending Resistance Test 

The samples used were 125 x 30 x 2 mm rectangular sheets of a compressed regenerated cellulose sponge pro- 
duced by Spontex, having a density of 0.5 g/cc; samples without incisions (Sample 1) were compared with samples 
having incisions 1 .7 mm deep arranged in a squared array of intersecting fines and with two different pitches of 10 mm 
(Sample 2) and 4 mm (Sample 3); the intersecting lines were alternatively parallel to the longitudinal side margins and 
to the transverse ends of the samples. 

Swelling Test 

A single drop of Paper Industrial Fluid (PIF), corresponding to 0.06 g of liquid, was poured on the centre of the 
sheet without incision, on the centre of a single 1 0 x 1 0 mm element of Sample 2, and on the centre of four 4 x 4 mm 
elements of Sample 3; the swelling ratio was then evaluated after 60 sec from the ftiid imbibition. 
The swelling ratio is measured as the % increase of the dry thickness of the layer according to the following formula: 

swelling ratio = ((t 2 - 1^) x 100 where: 

t 1 is the dry thickness of the sample 

t2 is the thickness of the sample after swelling 

Each result was averaged on five test samples. 



Sample 1 

Sample 2 

Sample 3 

Swelling ratio (%) 

100 

150 

350 


The test results show the improvement in the localized swelling capacity upon activation by a very small amount of 
fluid achieved by expanding layers provided with intersecting incisions having increasing values of pitch. 
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Bending Resistance Test. 

The stiffness of the samples was evaluated in terms of "bending resistance" (in mN) using a Lorentzen and Wettre 
tester as the measuring apparatus and according to the test method SCAN-P 29:84, apart from the dimensions of the 
samples that were as above indicated, the damping length being such that the samples project from the damping 
device as preserved in the test method. The distance from the knrfe and the damp was 50 mm and the bending angle 
was of 1 5°. The resistance of the samples was evaluated in Machine Direction (MD), with the incisions on the side of 
the samples tacmg the knife of the tester. 



Sample 1 

Sample 2 

Sample 3 

Bending resistance (mN) 

419 

149 

27 


The test resutts show the reduced stiffness of the expanding layer with the incisions. 


Composition of the Paper Industrial Fluid. 


Distilled water 1000 cc 

Scxfium Chloride 10 g 

Sodium Bicarbonate 4 g 

CartxKymethyteeflutose 15 g 

Glycerol 80g 


In an alternative embodiment illustrated in FIG. 5 a sanitary napkin 20 simOar to that illustrated in FK3S.1 and 2 fur- 
ther comprises an acquisition layer or secondary topsheet 29 positioned between the topsheet 24 and the absorbent 
core 28. Preferably the acquisition layer 29 does not completely cvertie the absorbent core 28; in the embodiment illus- 
trated in FK3L 5 the acquisition layer 29 does not cover the expanding layer 46 that is therefore capable of receiving the 
body fluids directly through the topsheet 24. As illustrated in FIG. 5 the acquisition layer 29 has a discontinuous surface 
comprising a window which is slightly longer and wider than the expancfing layer 46; therefore the acquisition layer 29 
is actually comprised between the topsheet 24 and the absorbent element 44 of the absorbent core 28. Alternate con- 
figurations may also be possfcle, ag. the acquisition layer 29 may comprise two narrow strips longitudinally oriented 
and positioned over the absorbent element 44 of the absorbent core 28 at both sides of the expanding layer 46. Alter- 
natively, the acquisition layer 29 can be comprised between the absorbent core 28 and the backsheet 26; further, the 
acquisition layer 29 can be rorrprised between the expand^ 
simBar to that illustrated in FIG- 2. 

The acquisition layer 29 may serve several functions indwfing improving wicking of body fluids that directly reach 
the acquisition layer 29 over and into the absorbent core 2a In the embodiment iDustrated in FIG. 5 the acquisition layer 
29 may also recervefhid that m 

44 of the absorbent core 28. By improving wicking of body fluids, the acquisition layer 29 provides a more even distri- 
bution of the body fluids throughout the absorbent core 2a 

The acquisition layer 29 preferably comprises materials that are capable of acquiring Squid very fast, and subsequently 
release it to contiguous layers with substantially no retention capacity. 

The acquisition layer 29 may be corrprised of several rjfferent ma 
thetic fixes including polyester, polypropylene or polyethylene; natural fibres including cotton or cefiufose; blends of 
such fibres; or any equivalent materials or con*>mations c* materi 
tion layer and a topsheet are more fulry descrtoed in U.a Pat to 4,950 

Serial No. 07/810,774, •Absorbent Article Having Fused Layers', filed December 17, 1991 in the names of Cree, et al. 

The topsheet 24, the acquisition layer 29 and the absorbent core 28 may also be associated in any suitable man- 
ner, in order to insure proper fluid transfer between them. In a further alternative embodiment that is not illustrated the 
acquisition layer 29 may be interposed between the topsheet 24 and the underlying absorbent core 28 comprising the 
expanding layer 46; the acquisition layer 29 must be left free to follow the expansion of the expanding layer 46 upon 
absorption of liquid, without restraining its swelling. 

As illustrated in FIG. 6. the pleats or folds 52 are positioned at both sides of the longitudinal centreline OO and 
substantially parallel to ft, but in eart 

treiine OO of the sanitary napkin 20. During the sweffing of the expanding layer 46 upon fluid absorption the straight- 
ening out of the pleats or folds 52 forms a sort of longitucfinaJly oriented side cuffs 47 that provide a better seal against 
side leakage, as illustrated in FIG. 6; the side cuffs 47 may stiil be present when the swelling of the expanding layer 46 
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is completed if the overall width of the topsheet 24 is slightly higher than that which would be necessary to follow the 
complete swelling of the expanding layer 46. 

Claims 

5 

1 . A disposable absorbent article for wearing adjacent a body discharge area, said article having a longitudinal cen- 
treline and a lateral centreline orthogonal to said longitudinal centreline and defining longitudinal and lateral direc- 
tions respectively, said article further having a Z-direction which is orthogonal to both said longitudinal and said 
lateral directions, said article comprising a liquid pervious topsheet, a backsheet joined to said topsheet, and an 

10 absorbent core intermediate said topsheet and said backsheet, said absorbent core having a body facing surface 
and comprising an expanding layer that is capable of expanding said article into a tridimensional structure while 
being worn by a user, said expanding layer having a body facing surface and a garment facing surface and being 
activated by body fluids, said absorbent article being characterized in that said expanding layer comprises incisions 
on at least one of said body facing surface or of said garment facing surface of said expanding layer, said incisions 

75 being arranged in a closed array of intersecting lines. 

2. A disposable absorbent article according to claim 1, characterized in that said incisions involve from 50% to 95%, 
preferably from 70% to 90%, of the thickness of the expanding layer. 

20 3. A disposable absorbent article according to any preceding claim, characterized in that said expanding layer upon 
activation by body fluids expands substantially in said Z-direction, to provide said tridimensional structure 

4. A disposable absorbent article acconfing to any prececBng claim, characterized in that said expanding layer forms 
at least part of said body facing surface of said absorbent core. 

25 - 

5. A disposable absorbent article accorcfing to any preceding claim, characterized in that said closed array of inter- 
secting lines has a pitch of from 0.5 to 1 0 mm. 

6. A disposable absorbent article accorcfing to any preceding claim, characterized in that said closed array of inter- 
so secting lines comprises a square pattern. 

7. A disposable absorbent article according to any preceding claim, characterized in that said expanding layer com- 
prises a sheet of compressed regenerated cellulose sponge having a dry density of 0.1-^1 g/cc. 

35 & A disposable absorbent article according to claim 7, characterized in that said sheet of compressed regenerated 
ceOulose sponge has a thickness of 0.5^5 mm. 

9. A disposable absorbent article accorcfing to any preceding claim, characterized in that said absorbent article is a 
sanitary napkin or a pantiliner. 

40 
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